Dihydrotestosterone inhibits insulin-stimulated cyclin D2 messenger ribonucleic acid expression in rat ovarian granulosa cells by reducing the phosphorylation of insulin receptor substrate-1.
The effect of 5alpha-dihydrotestosterone (DHT) on insulin-stimulated granulosa cell proliferation was examined using cyclin D2 mRNA as a marker. Granulosa cells from 3-d estradiol-treated immature rats showed a concentration-dependent increase in cyclin D2 mRNA expression in response to insulin. Exposure to DHT reduced the insulin-stimulated cyclin D2 mRNA expression. Inhibition of the two insulin-signaling pathways, ERK and phosphatidylinositol 3 kinase (PI3 kinase), by using specific inhibitors, also reduced this insulin-stimulated response. These results suggest that both ERK and PI3 kinase signaling are involved in insulin stimulated granulosa cell proliferation. DHT exposure resulted in reduced insulin-stimulated ERK phosphorylation. DHT treatment also reduced the insulin mediated insulin receptor substrate-1 and Raf-1 phosphorylation, the upstream molecules of ERK in insulin signaling pathway. Additionally, inhibition of insulin stimulated PI3 kinase activation reduced ERK phosphorylation. The present study therefore shows that the inhibitory effect of DHT on insulin-stimulated granulosa cell proliferation occurs early in the signaling pathway at the level of insulin receptor substrate-1 phosphorylation, leading to reduced ERK phosphorylation and subsequent inhibition of cyclin D2 mRNA expression.